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APPENDIX D 
SITE SEISMIC DESIGN AND DE-AGGREGATED PARAMETERS 



Period             

(g)

UHGM      

(g)

RTGM          

(g)

Max Dir 

Scale factor

Max Dir 

RTGM               

(g)

0 0.778 0.740 1.1 0.814

0.1 1.310 1.268 1.1 1.395

0.2 1.739 1.693 1.1 1.862

0.3 1.967 1.866 1.125 2.099

0.5 1.901 1.760 1.175 2.068

0.75 1.554 1.416 1.2375 1.752

1 1.291 1.170 1.3 1.521

2 0.690 0.619 1.35 0.836

3 0.439 0.392 1.4 0.549

4 0.299 0.267 1.45 0.387

5 0.219 0.196 1.5 0.294

TABLE 2

Probabilistic Response Spectrum ASCE 7-16 Method 2

Figueroa Street Business Park, Carson, CA
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Period             

(g)

Mean 

Spectra 

(g)

Sigma      

(g)

84th-

Percentile 

Spectral 

Acceleration               

(g)

Max Dir 

Scale factor

Max Dir 

Deterministic 

SA               

(g)

0.001 0.373 0.513 0.623 1.1 0.685

0.1 0.555 0.543 0.955 1.1 1.051

0.2 0.788 0.515 1.319 1.1 1.451

0.3 0.891 0.542 1.532 1.125 1.723

0.5 0.858 0.601 1.566 1.175 1.840

0.75 0.687 0.646 1.312 1.2375 1.624

1 0.571 0.675 1.121 1.3 1.457

2 0.316 0.705 0.640 1.35 0.864

3 0.209 0.710 0.426 1.4 0.597

4 0.149 0.701 0.299 1.45 0.434

5 0.108 0.702 0.219 1.5 0.328

TABLE 3

Deterministic Response Spectrum ASCE 7-16

Figueroa Street Business Park, Carson, CA
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Latitude, Longitude: 33.843864, -118.282293

Date 1/29/2021, 10:28:27 AM

Design Code Reference Document ASCE7-16

Risk Category II

Site Class D - Stiff Soil

Type Value Description
SS 1.726 MCER ground motion. (for 0.2 second period)

S1 0.62 MCER ground motion. (for 1.0s period)

SMS 1.726 Site-modified spectral acceleration value

SM1 null -See Section 11.4.8 Site-modified spectral acceleration value

SDS 1.151 Numeric seismic design value at 0.2 second SA

SD1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA

Type Value Description
SDC null -See Section 11.4.8 Seismic design category

Fa 1 Site amplification factor at 0.2 second

Fv null -See Section 11.4.8 Site amplification factor at 1.0 second

PGA 0.752 MCEG peak ground acceleration

FPGA 1.1 Site amplification factor at PGA

PGAM 0.827 Site modified peak ground acceleration

TL 8 Long-period transition period in seconds

SsRT 1.726 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 1.916 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 2.399 Factored deterministic acceleration value. (0.2 second)

S1RT 0.62 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.691 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.832 Factored deterministic acceleration value. (1.0 second)

PGAd 0.979 Factored deterministic acceleration value. (Peak Ground Acceleration)

CRS 0.901 Mapped value of the risk coefficient at short periods

CR1 0.897 Mapped value of the risk coefficient at a period of 1 s
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DISCLAIMER

While the information presented on this website is believed to be correct, SEAOC /OSHPD and its sponsors and contributors assume no responsibility or liability
for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination and
verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this information
replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the standard of care required
of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from this website assume all liability
arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible for building code approval and
interpretation for the building site described by latitude/longitude location in the search results of this website.
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Uni�ed Hazard Tool

 Input

U.S. Geological Survey - Earthquake Hazards Program

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the International
Building Code and the ASCE 7 or 41 Standard). The values returned by the two applications are not
identical.



Edition

Dynamic: Conterminous U.S. 2014 (up…

Latitude
Decimal degrees

33.843864

Longitude
Decimal degrees, negative values for western longitudes

-118.282293

Site Class

259 m/s (Site class D)

Spectral Period

Peak Ground Acceleration

Time Horizon
Return period in years

2475

https://earthquake.usgs.gov/hazards/designmaps/
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 Hazard Curve

View Raw Data

Hazard Curves

Time Horizon 2475 years
Peak Ground Acceleration
0.10 Second Spectral Acceleration
0.20 Second Spectral Acceleration
0.30 Second Spectral Acceleration
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Spectral Period (s): PGA
Ground Motion (g): 0.7781
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https://earthquake.usgs.gov/nshmp-haz-ws/hazard/E2014B/WUS/-118.282293/33.843864/any/259
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 Deaggregation

Component

Total

ε = (-∞ .. -2.5)
ε = [-2.5 .. -2)
ε = [-2 .. -1.5)
ε = [-1.5 .. -1)
ε = [-1 .. -0.5)
ε = [-0.5 .. 0)
ε = [0 .. 0.5)
ε = [0.5 .. 1)
ε = [1 .. 1.5)
ε = [1.5 .. 2)
ε = [2 .. 2.5)
ε = [2.5 .. +∞)
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Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475 yrs
Exceedance rate: 0.0004040404 yr⁻¹
PGA ground motion: 0.77805471 g

Recovered targets

Return period: 2925.0613 yrs
Exceedance rate: 0.00034187318 yr⁻¹

Totals

Binned: 100 %
Residual: 0 %
Trace: 0.04 %

Mean (over all sources)

m: 6.85
r: 8.6 km
ε₀: 1.38 σ

Mode (largest m-r bin)

m: 7.3
r: 7.09 km
ε₀: 1.08 σ
Contribution: 22.38 %

Mode (largest m-r-ε₀ bin)

m: 7.3
r: 7.6 km
ε₀: 1.28 σ
Contribution: 12.02 %

Discretization

r: min = 0.0, max = 1000.0, Δ = 20.0 km
m: min = 4.4, max = 9.4, Δ = 0.2
ε: min = -3.0, max = 3.0, Δ = 0.5 σ

Epsilon keys

ε0: [-∞ .. -2.5)
ε1: [-2.5 .. -2.0)
ε2: [-2.0 .. -1.5)
ε3: [-1.5 .. -1.0)
ε4: [-1.0 .. -0.5)
ε5: [-0.5 .. 0.0)
ε6: [0.0 .. 0.5)
ε7: [0.5 .. 1.0)
ε8: [1.0 .. 1.5)
ε9: [1.5 .. 2.0)
ε10: [2.0 .. 2.5)
ε11: [2.5 .. +∞]
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Deaggregation Contributors

Source Set   Source Type r m ε0 lon lat az %

UC33brAvg_FM31 System 38.93
Palos Verdes [11] 7.80 7.22 1.35 118.331°W 33.788°N 215.91 10.99
Newport-Inglewood alt 1 [5] 4.22 7.39 0.86 118.249°W 33.866°N 51.56 10.06
Compton [2] 6.84 7.30 0.73 118.295°W 33.821°N 205.46 6.32
Newport-Inglewood alt 1 [7] 10.51 6.36 2.00 118.316°W 33.933°N 342.70 2.24
Newport-Inglewood alt 1 [6] 5.21 7.00 0.98 118.265°W 33.886°N 18.63 1.82
Compton [1] 6.92 6.99 0.87 118.286°W 33.817°N 185.97 1.81

UC33brAvg_FM32 System 35.48
Palos Verdes [11] 7.80 7.36 1.31 118.331°W 33.788°N 215.91 9.87
Newport-Inglewood alt 2 [5] 4.75 7.39 0.91 118.244°W 33.869°N 51.66 7.28
Compton [2] 6.84 7.36 0.72 118.295°W 33.821°N 205.46 6.90
Newport-Inglewood alt 2 [6] 5.09 7.06 0.92 118.256°W 33.882°N 29.82 2.11
Newport-Inglewood alt 2 [7] 10.28 6.37 1.97 118.305°W 33.933°N 348.35 1.70
Compton [1] 6.92 6.97 0.87 118.286°W 33.817°N 185.97 1.51
Puente Hills (Santa Fe Springs) [1] 16.24 7.17 1.93 118.144°W 33.926°N 54.29 1.09
Palos Verdes [12] 8.68 6.62 1.70 118.359°W 33.800°N 235.26 1.03

UC33brAvg_FM31 (opt) Grid 12.99
PointSourceFinite: -118.282, 33.893 7.40 5.66 1.71 118.282°W 33.893°N 0.00 1.87
PointSourceFinite: -118.282, 33.893 7.40 5.66 1.71 118.282°W 33.893°N 0.00 1.87
PointSourceFinite: -118.282, 33.902 7.88 5.77 1.74 118.282°W 33.902°N 0.00 1.86
PointSourceFinite: -118.282, 33.902 7.88 5.77 1.74 118.282°W 33.902°N 0.00 1.86
PointSourceFinite: -118.282, 33.929 9.93 5.85 1.98 118.282°W 33.929°N 0.00 1.45
PointSourceFinite: -118.282, 33.929 9.93 5.85 1.98 118.282°W 33.929°N 0.00 1.45

UC33brAvg_FM32 (opt) Grid 12.60
PointSourceFinite: -118.282, 33.893 7.41 5.66 1.72 118.282°W 33.893°N 0.00 1.83
PointSourceFinite: -118.282, 33.893 7.41 5.66 1.72 118.282°W 33.893°N 0.00 1.83
PointSourceFinite: -118.282, 33.902 7.88 5.77 1.75 118.282°W 33.902°N 0.00 1.79
PointSourceFinite: -118.282, 33.902 7.88 5.77 1.75 118.282°W 33.902°N 0.00 1.79
PointSourceFinite: -118.282, 33.929 9.95 5.84 1.99 118.282°W 33.929°N 0.00 1.38
PointSourceFinite: -118.282, 33.929 9.95 5.84 1.99 118.282°W 33.929°N 0.00 1.38
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STANDARD GRADING SPECIFICATIONS 
 

These specifications present the usual and minimum requirements for grading operations 

performed under the observation and testing of TGR Geotechnical, Inc. 

 

No deviation from these specifications will be allowed, except where specifically 

superseded in the Preliminary Geotechnical Investigation report, or in other written 

communication signed by the Soils Engineer or Engineering Geologist. 

 

1.0  GENERAL 

• The Soils Engineer and Engineering Geologist are the Owner’s or Builder’s 

representatives on the project.  For the purpose of these specifications, 

observation and testing by the Soils Engineer includes that observation and testing 

performed by any person or persons employed by, and responsible to, the 

licensed Geotechnical Engineer or Geologist signing the grading report. 

 

• All clearing, site preparation or earthwork performed on the project shall be 

conducted by the Contractor under the observation of the Geotechnical Engineer. 

 

• It is the Contractor’s responsibility to prepare the ground surface to receive the fills 

to the satisfaction of the Geotechnical Engineer and to place, spread, mix, water 

and compact the fill in accordance with the specifications of the Geotechnical 

Engineer.  The Contractor shall also remove all material considered unsatisfactory 

by the Geotechnical Engineer. 

 

• It is also the Contractor’s responsibility to have suitable and sufficient compaction 

equipment on the job site to handle the amount of fill being placed.  If necessary, 

excavation equipment will be shut down to permit completion of Compaction.  

Sufficient watering apparatus will also be provided by the Contractor, with due 

consideration for the fill material, rate of placement and time of year. 

 

• A final report will be issued by the Geotechnical Engineer and Engineering 

Geologist attesting to the Contractor’s conformance with these specifications. 
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2.0  SITE PREPARATION 

• All vegetation and deleterious material such as rubbish shall be disposed of off-

site.  The removal must be concluded prior to placing fill. 

 

• The Civil Engineer shall locate all houses, sheds, sewage disposal systems, large 

trees or structures on the site, or on the grading plan to the best of his knowledge 

prior to preparing the ground surface. 

 

• Soil, alluvium or rock materials determined by the Geotechnical Engineer as being 

unsuitable for placement in compacted fills shall be removed and wasted from the 

site.  Any material incorporated as part of a compacted fill must be approved by 

the Geotechnical Engineer. 

 

• After the ground surface to receive fill has been cleared, it shall be scarified, 

disced or bladed by the Contractor until it is uniform and free from ruts, hollows, 

hummocks or other uneven features which may prevent uniform compaction. 

 

The scarified ground surface shall then be brought to optimum moisture content, 

mixed as required, and compacted as specified.  If the scarified zone is greater 

than twelve inches in depth, the excess shall be removed and placed in lifts 

restricted to six inches.  Prior to placing fill, the ground surface to receive fill shall 

be inspected, tested and approved by the Geotechnical Engineer. 

 

• Any underground structures such as cesspools, cisterns, mining shafts, tunnels, 

septic tanks, wells, pipe lines or others not located prior to grading are to be 

removed or treated in a manner prescribed by the Geotechnical Engineer. 

 

3.0 COMPACTED FILLS 

• Any material imported or excavated on the property may be utilized in the fill, 

provided each material has been determined to be suitable by the Geotechnical 

Engineer.  Roots, tree branches and other matter missed during clearing shall be 

removed from the fill as directed by the Geotechnical Engineer. 

• Rock fragments less than six inches in diameter may be utilized in the fill, 

provided: 
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 They are not placed in concentrated pockets. 

 There is a sufficient percentage of fine-grained material to surround the rocks. 

 The distribution of the rocks is observed by the Geotechnical Engineer. 

 

• Rocks greater than six inches in diameter shall be taken off-site, or placed in 

accordance with the recommendations of the Geotechnical Engineer in areas 

designated as suitable for rock disposal.  Details for rock disposal such as 

location, moisture control, percentage of the rock placed, etc., will be referred to in 

the “Conclusions and Recommendations” section of the Geotechnical Report, if 

applicable. 

 

If rocks greater than six inches in diameter were not anticipated in the Preliminary 

Geotechnical report, rock disposal recommendations may not have been made in 

the “Conclusions and Recommendations” section.  In this case, the Contractor 

shall notify the Geotechnical Engineer if rocks greater than six inches in diameter 

are encountered.  The Geotechnical Engineer will then prepare a rock disposal 

recommendation or request that such rocks be taken off-site. 

 

• Material that is spongy, subject to decay, or otherwise considered unsuitable shall 

not be used in the compacted fill. 

 

• Representative samples of materials to be utilized as compacted fill shall be 

analyzed in the laboratory by the Geotechnical Engineer to determine their 

physical properties.  If any material other than that previously tested is encoun-

tered during grading, the appropriate analysis of this material shall be conducted 

by the Geotechnical Engineer as soon as possible. 

 

• Material used in the compacting process shall be evenly spread, watered or dried, 

processed and compacted in thin lifts not to exceed six inches in thickness to 

obtain a uniformly dense layer.  The fill shall be placed and compacted on a 

horizontal plane, unless otherwise approved by the Geotechnical Engineer. 
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• If the moisture content or relative compaction varies from that required by the 

Geotechnical Engineer, the Contractor shall rework the fill until it is approved by 

the Geotechnical Engineer. 

 

• Each layer shall be compacted to 90 percent of the maximum dry density in 

compliance with the testing method specified by the controlling governmental 

agency; (in general, ASTM D1557 will be used.) 

 

If compaction to a lesser percentage is authorized by the controlling governmental 

agency because of a specific land use of expansive soil conditions, the area to 

receive fill compacted to less than 90 percent shall either be delineated on the 

grading plan or appropriate reference made to the area in the grading report. 

 

• All fill shall be keyed and benched through all topsoil, colluvium, alluvium or creep 

material, into sound bedrock or firm material where the slope receiving fill exceeds 

a ratio of five horizontal to one vertical, in accordance with the recommendations 

of the Geotechnical Engineer. 

 

• The key for side hill fills shall be a minimum of 15 feet within bedrock or firm 

materials, unless otherwise specified in the Preliminary report.  (See details) 

 

• Drainage terraces and subdrainage devices shall be constructed in compliance 

with the ordinances of the controlling governmental agency, or with the recom-

mendation of the Geotechnical Engineer and Engineer Geologist. 

 

• The Contractor will be required to obtain a minimum relative compaction of 90 

percent out to the finish slope face of fill slopes, buttresses and stabilization fills.  

This may be achieved by either overbuilding the slope and cutting back to the 

compacted core, or by direct compaction of the slope face with suitable 

equipment, or by any other procedure which produces the required compaction. 
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The Contractor shall prepare a written detailed description of the method or 

methods he will employ to obtain the required slope compaction.  Such documents 

shall be submitted to the Geotechnical Engineer for review and comments prior to 

the start of grading. 

 

If a method other than overbuilding and cutting back to the compacted core is to 

be employed, slope tests will be made by the Geotechnical Engineer during 

construction of the slopes to determine if the required compaction is being 

achieved.  Where failing tests occur or other field problems arise, the contractor 

will be notified by the Geotechnical Engineer. 

 

If the method of achieving the required slope compaction selected by the 

Contractor fails to produce the necessary results, the Contractor shall rework or 

rebuild such slopes until the required degree of compaction is obtained, at no 

additional cost to the Owner or Geotechnical Engineer. 

 

• All fill slopes should be planted or protected from erosion by methods specified in 

the preliminary report or by means approved by the governing authorities. 

 

• Fill-over-cut slopes shall be properly keyed through topsoil, colluvium or creep 

material into rock or firm materials; and the transition shall be stripped of all soil 

prior to placing fill.  (See detail) 

 

 

4.0 CUT SLOPES 

• The Engineering Geologist shall inspect all cut slopes excavated in rock, lithified or 

formation material at vertical intervals not exceeding ten feet. 

 

• If any conditions not anticipated in the preliminary report such as perched water, 

seepage, lenticular or confined strata of a potentially adverse nature, unfavorably 

inclined bedding, joints or fault planes are encountered during grading, these 
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conditions shall be analyzed by the Engineering Geologist and Geotechnical 

Engineer; and recommendations shall be made to treat these problems. 

 

• Cut slopes that face in the same direction as the prevailing drainage shall be 

protected from slope wash by a non-erosive interceptor swale placed at the top of 

the slope. 

 

• Unless otherwise specified in the soils and geological report, no cut slopes shall be 

excavated higher or steeper than that allowed by the ordinances of controlling 

governmental agencies. 

 

• Drainage terraces shall be constructed in compliance with the ordinances of 

controlling governmental agencies, or with the recommendations of the 

Geotechnical Engineer or Engineering Geologist. 

 

5.0 GRADING CONTROL  

• Inspection of the fill placement shall be provided by the Geotechnical Engineer 

during the progress of grading. 

 

• In general, density tests should be made at intervals not exceeding two feet of fill 

height or every 500 cubic yards of fill placed.  This criteria will vary depending on 

soil conditions and the size of the job.  In any event, an adequate number of field 

density tests shall be made to verify that the required compaction of being 

achieved. 

• Density tests should be made on the surface material to receive fill as required by 

the Geotechnical Engineer. 

 

• All cleanout, processed ground to receive fill, key excavations, subdrains and rock 

disposal must be inspected and approved by the Geotechnical Engineer (and often 

by the governing authorities) prior to placing any fill.  It shall be the Contractor’s 

responsibility to notify the Geotechnical Engineer and governing authorities when 

such areas are ready for inspection. 
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6.0 CONSTRUCTION CONSIDERATIONS  

• Erosion control measures, when necessary, shall be provided by the Contractor 

during grading and prior to the completion and construction of permanent drainage 

controls. 

 

• Upon completion of grading and termination of observations by the Geotechnical 

Engineer, no further filling or excavating, including that necessary for footings, 

foundations, large tree wells, retaining walls, or other features shall be performed 

without the approval of the Geotechnical Engineer or Engineering Geologist. 

 

• Care shall be taken by the Contractor during final grading to preserve any berms, 

drainage terraces, interceptor swales, or other devices of a permanent nature on 

or adjacent to the property. 
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TGR Geotechnical, Inc. 

 



 

 

 

TYPICAL FILL SLOPE CONSTRUCTION 
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TYPICAL STABILIZATION FILL 
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TYPICAL OVERSIZE ROCK DISPOSAL – “SOIL-ROCK” FILL 
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